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Method of identifying a hologram and device for carrying 
out said method 

The invention relates to a method of identifying 
a hologram , in which a recording is made of the hologram 
5 to be identified and a number of predetermined picture 
elements in said recording is stored in a memory, and 
furthermore to a device for carrying out said method. 

In recent years, use has been made of holograms 
to an increasing extent in order to combat forging of 

10 documents such as identity cards, cheques and bank notes. 

See, for example, German Of fenlegungsschrift 2,508,889, 
in which not only is said use reported, but a device is 
also described for investigating the authenticity of a 
document provided with a hologram. Said device makes it 

15 possible simultaneously to form a real image of the 
information stored in the hologram on a first screen and 
to project information on the document which can be read 
out with white or ultraviolet light on a second screen. 
These images which appear next to one another are then 

20 checked visually. 

This method of checking the authenticity of a 
hologram is, however, inadequate simply because it is 
possible, with the present prior art, to forge a hologram 
of a standard type in a manner such that not only can a 

25 real image of the information contained in the forged 
hologram not be distinguished from a similar information 
linage contained in the "genuine" hologram, but this is 
also the case with images which have been produced with 
different angles of observation and/or illumination, 

30 although it is in fact appreciably more difficult to 
produce a fake hologram which is not recognised as fake 
on viewing and/or illuminating at different angles. 

There is, however, an advanced type of hologram 
which can in fact be multiplied if the so-called master 

35 hologram is available but which cannot be copied (forged) 
with the present prior art without making use of the 
master hologram without it being possible to detect that 
a forgery is involved. These are the so-called rainbow 
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holograms (Bruno Ernst, Holografie; toveren met licht 
(Holography; making magic with light), Amsterdam, 
Aramith, 1986). 

if such a rainbow hologram is observed or 
5 illuminated in various directions lying in a first plane 

perpendicular to the plane of the hologram, it is as if 
the information stored in the hologram is viewed from 
different directions or, as it were, it is possible to 
walk round it. If, however, the direction of observation 

10 and/or illumination is varied in a second plane which is 
perpendicular to the first plane and to the plane of the 
hologram, the colour of the observed image appears to 
depend on the said direction if, at least, illumination 
is carried out with polychromatic (white) light. 

15 The invention is based on the insight that in 

most cases forged holograms can be unmasked by making 
more than one image of said holograms with different 
angles of observation and/or illumination and not 
checking said images visually but electronically. 

20 The invention therefore relates to a method of 

identifying (checking for authenticity) a hologram, more 
particularly a rainbow hologram, in which a recording is 
made of the hologram to be identified and a predetermined 
number of picture elements in said recording is compared 

25 with those of a standard hologram, which is characterised 
in that more than one recording is made of the whole 
hologram to be identified or of predetermined parts 
thereof at predetermined angles of observation and/or 
illumination, which are different for each recording, and. 

30 in that predetermined picture elements of said recordings 
are stored in a memory and are compared electronically 
with corresponding picture elements of a standard 
(genuine) hologram obtained in a corresponding manner, 
after which a decision is made on whether t v e hologram 

35 investigated is genuine or fake on the b sis of the 
differences which have, or have a kot, been reserved. 

The reading-out and the storing of a few picture 
elements in a hologram is known per se from European 
Patent Application 0,201,274. The object of said storage 
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is, however, to use the stored data in adjusting the 
illumination intensity of the read-out equipment, and is 
therefore not for comparison purposes and ultimately 
establishing the authenticity or fraudulence of the 
5 hologram. 

As has already been explained above, the method 
according to the invention can be applied to many types 
of holograms, but, in the case of rainbow holograms, it 
always leads to the correct result* For this purpose, it 

10 is, however, desirable that the illumination is poly- 
chromatic and/or coherent, for example white or laser 
light, because the colour effects characteristic of 
rainbow holograms do not otherwise occur. 

Hitherto recordings made at different angles of 

15 observation and/or illumination have been mentioned. It 
appears to offer technical advantages, however, to 
arrange the recording device in a fixed position with 
respect to the hologram and only to vary the angle of 
illumination in the various recordings by turning on 

20 and/or extinguishing one or more light sources of the 
illumination device synchronously with the making of the 
recordings. In this way, a number of recordings can be 
made with different angles of illumination without 
components of the device being moved mechanically. 

25 It offers advantages to use a video camera as 

recording device. This does not have to be a complete 
camera. An optical lens and a part which converts the 
image formed by the lens into a series of electrical 
signals is in Itself adequate. 

30 Said signals are preferably stored in digitised 

form in a memory and compared with corresponding signals 
relating to recordings of a standard hologram with the 
aid of a comparator. 

It goes without saying that the recordings of a 

35 hologram to be identified and of a standard hologram must 
be made under conditions which are as identical as 
possible, so that any differences observed are solely the 
consequence of differences between the two holograms. 

Thus, a hologram to be investigated should always 
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be placed in the same position with respect to the 
camera. The application of at least two identifying marks 
to the hologram may facilitate the checking of the 
position and/or correct the stored signals with the aid 
5 of a computer in order to eliminate the effect, of the 
incorrect position. Here consideration is given not only 
to an incorrect placing of the hologram or of the docu- 
ment to which it is applied in a holder, but also to a 
document to which a hologram has not been applied in the 

10 correct position. 

It is furthermore possible that the conditions 
vary during the making of recordings , for example as a 
result of alteration of the illumination intensity or the 
voltage applied to the camera. This can be observed and 

15 possibly eliminated by arranging for the making of 
recordings of one or more holograms to be identified to 
be preceded by, and to be followed by, the making of 
recordings of a standard hologram. 

By comparing the two recordings of the standard 

20 hologram with each other, it can be observed whether the 
conditions have altered during the recording. Such an 
alteration, or at any rate the consequences thereof, can 
be eliminated by comparing the signals originating from 
the holograms to be identified with the average of the 

25 signals originating from the two recordings of the 
standard hologram. 

Some differences will in fact always be observed 
between the investigated hologram and the standard 
hologram, for example because one of the two holograms is 

30 provided with a transparent protective layer and/or is 
scratched or has been soiled. 

The comparator should therefore be adjusted so 
that the "fake" signal is delivered only if the value of 
the observed * differences e: jeeds a certain threshold 

35 value. 

It is possible to r.jply an identification, which 
is, for example, numerical, to the hologram, possibly 
later, using a pulsed laser such as a C0 2 pulsed laser. 
Said identification may correspond to an identification 
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of the ob j ect to be identified and serve to 
individualise . 

The invention also relates to a device for 
carrying out the method according to the invention. Such 
5 a device is characterised in that it comprises 

a holder [1] for clamping a hologram to be recorded or a 
document or other object on which a hologram to be 
recorded is located, 

a device [2] for illuminating the hologram to be 
10 recorded, 

a device [3] for making recordings, 

a device [4] for regulating the position of the recording 
device with respect to the hologram, 

a device [5] for regulating the direction of illumination 
15 of the hologram, 

a device [6, 7] for converting recordings into (digital) 
signals, 

a device [9] for selecting certain of said signals and 
storing the selected signals in a memory [11], 

20 a comparator [12] for comparing the selected signals 
relating to different holograms, for example stored in 
the memory [11] or in a separate background memory and 
reporting the result of said comparison. 

As has already been explained, it is usually 

25 preferable that the recording device [3] occupies a fixed 
position with respect to the hologram holder [1], and 
that the illumination device [2] comprises a number of 
light sources [10] which are arranged in a fixed manner 
and radiate preferably white light or coherent light 

30 (laser) and of which one or more is in each case turned 

on and/or extinguished synchronously with the making of 
the recordings. Such an illumination device [2] may take 
the form of a matrix of punctiform light sources [10], 
for example halogen lamps. It is furthermore possible to 

35 regulate the direction of the radiated lig-vt with the aid 
of lenses or a system of optical fibres. 

The invention will now be explained in greater 
detail by way of example on the basis of the attached 
drawing which shows a device according to the invention, 
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in particular in diagrammatic form. 

[1] is a hologram holder in which the hologram to 
be investigated is located. [3] is a video camera which 
is arranged in a fixed manner with respect to [1]. [2] is 
5 a light matrix which is controlled by a computer* [8] . [9] 
is a synchronisation device; the computer [8] controls a 
value which determines which picture line is retrieved. 
The video signal from the camera [3] is demodulated in 
[6] into red, green and blue signals, indicated by the 

10 arrows R, G and B, which signals are digitised in [7]. 

The computer [8] then carries out the necessary analysis. 

The device described can be built up from commer- 
cially obtainable components and can therefore be pro- 
duced rapidly " and at relatively low costs . The device 

15 may, if desired, be designed as a portable apparatus and 
makes it possible to investigate large numbers of holo- 
grams (for example identity cards) in a short time and 
with great accuracy. As a result of using a personal 
computer, the device is very flexible and can readily be 

20 adapted to special requirements and conditions. 
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CLAIMS 

1. Method of identifying a hologram, more 
particularly a rainbow hologram, in which a recording of 
the hologram to be identified is made and a predetermined 

5 number of picture elements in said recording is compared 
with those of a standard hologram, characterised in that 
more than one recording is made of the entire hologram to 
be identified or of predetermined parts thereof at 
predetermined angles of observation and/or illumination, 

10 which are different for each recording and in that 
predetermined picture elements of said recordings are 
stored in a memory and are compared electronically with 
corresponding picture elements of a standard hologram 
obtained in a corresponding manner, after which a 

15 decision is made on whether the hologram investigated is 
genuine or fake on the basis of the differences which 
have, or have not, been observed. 

2. Method according to the preceding claim, charac- 
terised in that the recordings are made with polychro- 

20 matic light, such as white light. 

3. Method according to Claim 1, characterised in 
that the recordings are made with coherent light, such as 
laser light. 

4. Method according to one of the preceding claims, 
25 characterised in that all the recordings are made with a 

fixed position of the hologram with respect to the 
recording apparatus [3] . 
. 5. Method according to one of the preceding claims, 

characterised in that the alteration of the angle of 

30 illumination is effected by turning on and/or 
extinguishing light sources [10] arranged in a fixed 
manner synchronously with making the recordings. 
6. Method according to one or more of the preceding 

claims, characterised in that the recordings are made 

35 with a video camera [3] and that the signals of one or 
several predetermined lines of each recording are stored 
in digitised form in a memory [11], after which the 
stored signals relating to a hologram to be identified 
are compared with the aid of a comparator [12] with the 
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signals relating tp recordings of a standard hologram. 
7, Method according to one or more of the preceding 

claims, characterised in that the making of recordings of 
one or more holograms to be identified is both preceded 
5 and followed by the making of recordings of a standard 
hologram, and in that the two recordings of the standard 
hologram are compared with each other to check the 
constancy of the conditions under which the recordings 
have been made. 

10 8. Method according to one or more of Claims 1-6, 

characterised in that the making of recordings of one or 
more holograms to be identified is both preceded and 
followed by the making of recordings of a standard 
hologram, and in that the signals relating to the 

15 recordings of the standard hologram. are averaged and then 
compared with the signals originating from the recordings 
of the hologram to be identified or of the holograms to 
be identified. 

9. ; Method according to one of the preceding claims, 
20 characterised in that after the application of the holo- 
gram, a further, individualising identification is 
applied thereto. 

10. Device for carrying out the method according to 
one or more of the preceding claims, characterised in 

25 that it comprises 

a holder [1] for clamping a hologram to be recorded or a 
document or other ob j ect on which a hologram to be 
recorded is located, 

a device [2] for illuminating the hologram to be 
30 recorded, 

a device [3] for making recordings, 

a device [4] for regulating the position of the recording 
device with respect to the hologram, 

a device [5] for regulating the direction of illumination 
35 of the hologram, 

a device [6, 7] for converting recordings into (digital) 
signals, 

a device [9] for selecting certain of said signals and 
storing the selected signals in a memory [11], 
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a comparator [12] for comparing the selected signals 
relating to different holograms and reporting the result 
of said comparison. 

11. Device for carrying out the method according to 
5 Claim 2 or 3, optionally also according to one or more of 

Claims 4-9, characterised in that the illumination device 
[2] comprises one or more sources [10] of polychromatic 
light, such as white light. 

12. Device according to Claim 10 or 11 for carrying 
10 out the method according to Claim 4, optionally also ac- 
cording to one or more of Claims 5-8, characterised in 
that the recording device [3] occupies a fixed position 
with respect to the hologram holder. 

13. Device according to Claims 10-12 for carrying out 
15 the method according to Claim 5, optionally also 

according to one or more of Claims 6-9, characterised in 
that the illumination device [2] comprises a number of 
light sources [10] arranged in a fixed manner, and in 
that a regulating device is present for turning on and/or 
20 extinguishing said light sources synchronously with 
making the recordings. 
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